Since phytoplankton is an autochthonous primary producer, it plays a vital role 24 in driving the water quality of rivers and lakes. Therefore, in cases where measurements are 25 lacking, its estimation is of the essence. In the present study, Morlet wavelet spectrum (periodicity) 
However, none of these models has taken the periodic behavior of various water quality parameters 72 into account as a possible driving factor. despite the fact that, as emphasized much earlier 73 (Reynolds, 1984) , the role of periodic cycles of phytoplankton has a crucial impact on population 74 dynamics and shaping community structure. 75 The presence or absence of annual periodicity, as demonstrated in our research, is not as The River Tisza collects the waters of the Carpathian Basin's Eastern region. It is therefore 111 a highly important ecological corridor (Zsuga et al., 2004 the periodic behavior of the river (Table A1) .
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It has been documented that, besides the tributaries, other, mostly anthropogenic factors, 125 such as e.g. the Tiszalök water barrage systems (WBS; Fig. 1 ), or lakes (e.g. Lake Tisza; Fig. 1 In the course of the analyses, the time series of 14 water quality variables (Table 1) for the   139 years 1993-2005 were examined from 14 sampling sites (Fig. 1) . The parameters were sampled by 140 the various water inspectorates weekly and biweekly. Due to the large area monitored, these 
Data preparation was performed so that the dataset would meet the basic requirements of 147 the applied method. In numerous cases, it is not the type of the period which is important, but its location in 182 time. To deal with such questions, the Short-Time Fourier Transformation is at hand (Allen, 1977) . 183 This uses a fixed width windowed approach, which is not, however, capable of arriving at a balance 184 between an optimal resolution in time and frequency. To achieve a balance between the optimal resolution in time and frequency, wavelet (1) 196 Where 's' represents the scale, 'ψ0' the wavelet function, and ' t' the degree of the resolution. From 1990, about 75% and 40% of the decrease in P and N emissions, respectively, was 251 due to improved sewage treatment and a significant drop in fertilizer application rates, down to 5 there are explicit discontinuities in it as stated before. One solution to this problem is to split the 257 dataset into separate segments at the discontinuities and assess these separately.
258
A similar problem may arise in the case of a large number of missing values (Fig. 4) , when (T7), a less mature annual periodic behavior is once again to be (PIsl=46%, for details see Table   286 A2). Pre 
Chlorophyll-a estimation

298
In the study, seven multiple regression models were derived to estimate the chlorophyll-a 299 content of the water using the PIs of the water quality parameters at the different sites (Table 3) . 300 The obtained models were evaluated by taking into account multiple factors -R~2, root mean square The estimated and measured chlorophyll-a values correlated at r>0.6, all the models were 304 proven to be significant according to the chi square test (p<0.05), and a VIF of <2.48 indicated that 
Discussion
315
The presence of an annual period was to be expected in the analyzed section of the river, (Fig. 5) . This was observed to be 343 interrupted by (i) anthropogenic influences and/or (ii) natural ones (Fig. 5 boxes) . 344 As for the former (i), site T06 can be mentioned as an example, where the increasing trend 345 of PIsl is interrupted by the Tiszalök Water Barrage System. Here, the river temporarily slows 346 down, the PIsl peaks (Fig. 5: box2) , then decreases once again. This concurs with the more general The River Maros (Maros-PIsl=40%), however, brought an additional 30% runoff, which was 358 enough to interrupt the periodicity of the water quality parameters in the Tisza, decreasing the PIsl 359 from 58 to 52% between sites T13 and T14 respectively ( (Table A4) . The results converged with those from the River Tisza (Table 3 ). In Csathó, P., Sisák, I., Radimszky, L., Lushaj, S., Spiegel, H., Nikolova, M.T., Nikolov, N., Cermak, 454 P., Klir, J., Astover, A., Karklins, A., Lazauskas, S., Kopinski, Hera, C., Dumitru, E., Chlorophyll-nutrient relationships of different lake types using a large European dataset. Várbíró, G., Acs, É., Borics, G., Érces, K., Fehér, G., Grigorszky, I., Japoport, T., Kocsi, G., 628 Krasznai, E., Nagy, K., Nagy-László, Zs., Pilinszky, Zs., Kiss, K. 
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